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Summary
Objectives:  Compare  changes  in  registered  nurses’  perception  of  the  patient  safety  culture  in
restructured  and  not  restructured  intensive  care  units  during  a  four-year  period.
Methodology/design:  Two  cross-sectional  surveys  were  performed,  in  2008/2009  (time  1)  and
2012/2013  (time  2).  During  a  period  of  0—3  years  after  time  1,  three  of  six  hospitals  merged
their general  and  medical  intensive  care  units  (restructured).  The  other  hospitals  maintained
their structure  of  the  intensive  care  units  (not  restructured).
Setting:  Intensive  care  units  in  hospitals  at  one  Norwegian  hospital  trust.
Outcome  measure:  The  safety  culture  was  measured  with  Hospital  Survey  on  Patient  Safety
Culture.
Results: At  times  1  and  2,  217/302  (72%)  and  145/289  (50%)  registered  nurses  participated.
Restructuring  was  negatively  associated  with  change  in  the  safety  culture,  in  particular,  the
dimensions  of  the  safety  culture  within  the  unit  level.  The  dimensions  most  vulnerable  for
restructuring  were  manager  expectations  and  actions  promoting  safety,  teamwork  within  hos-
pital units  and  stafﬁng.
Abbreviations: ICU, intensive care unit; G-ICU, general intensive care unit; M-ICU, medical intensive care unit; MIX-ICU, general mixed
ntensive care unit; HSOPSC, hospital survey on patient safety culture; RN, registered nurse
∗ Corresponding author at: Department of Research, Innlandet Hospital Trust, Kyrre Greppsgate 11, N-2819 Gjoevik, Norway.
el.: +47 976 09366.
E-mail addresses: anne.viﬂadt@sykehuset-innlandet.no (A. Viﬂadt), bjorg.simonsen@sykehuset-innlandet.no (B.O. Simonsen),
tian.lydersen@ntnu.no (S. Lydersen), per.farup@ntnu.no (P.G. Farup).
ttp://dx.doi.org/10.1016/j.iccn.2015.06.004
964-3397/© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license
http://creativecommons.org/licenses/by-nc-nd/4.0/).
Safety  culture  and  restructuring  of  ICUs  
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Implications  for  Clinical  Practice
To  avoid  potential  for  reduced  patient  safety  during  restructuring  of  hospital  units,  it  is  important  to
•  Support  the  manager.
• Maintain  and  establish  well  functioning  teamwork.
•  Ensure  a  sufﬁcient  and  appropriately  qualiﬁed  staff.
Introduction
Patient  safety  has  attracted  much  attention  after  the  pub-
lication  of  the  report  To  err  is  human:  Building  a  safer
health  system  by  the  Institute  of  Medicine  (Kohn  et  al.,
2000).  In  hospitals,  adverse  events  among  patients  have
been  estimated  to  occur  from  3.7%  to  16.6%  of  admissions
(Baker  et  al.,  2004;  Brennan  et  al.,  1991;  Davis  et  al.,
2002;  Deilkas,  2013;  Soop  et  al.,  2009;  Vincent  et  al.,
2001;  Wilson  et  al.,  1995;  Zegers  et  al.,  2009).  Medica-
tion  errors  have  an  association  with  a  poor  patient  safety
culture  (Hofmann  and  Mark,  2006).  ‘‘Culture  of  safety’’  is
deﬁned  by  the  European  Society  for  Quality  in  Healthcare
as  an  integrated  pattern  of  individual  and  organisational
behaviour,  based  upon  shared  beliefs  and  values  that  con-
tinuously  seek  to  minimise  patient  harm,  which  may  result
from  the  processes  of  care  delivery  (EUNetPaS,  2010,
p.  4).
Restructuring,  such  as  the  merging  of  units,  downsizing
and  re-engineering,  is  not  uncommon  in  hospitals  (Aiken
et  al.,  2001;  Nordang  et  al.,  2010;  Sochalski  et  al.,  1997;
Way  et  al.,  2005).  The  impact  on  patient  outcome  has,
however,  been  inconsistent,  at  least  during  and  shortly
after  the  restructuring  (Andersen  et  al.,  2009;  Flaatten,
2005;  Timmers  et  al.,  2014).  A  number  of  studies  have
reported  that  nurses  perceived  concerns  about  the  qual-
ity  of  patient  care  when  restructuring  (Spence  Laschinger
et  al.,  2001;  Wynne,  2004).  Merging  of  small  units  into
larger  ones  is  emphasised  in  intensive  care  units  (ICUs)  to
enhance  efﬁciency  (Valentin  and  Ferdinande,  2011).  ICUs,
where  continuous  monitoring  and  treatment  of  critically
ill  patients  take  place,  might  be  particularly  vulnera-
ble  to  possible  negative  effects  of  restructuring.  Little
knowledge  is  available  about  such  effects  of  restructur-
ing  on  the  safety  culture.  If  restructuring  is  associated
with  reduced  safety  culture,  preventive  actions  should  be
taken  during  planning  and  carrying  through  a  restructuring
in  ICUs.
Methods
Design  and  setting
The  study  design  incorporated  two  cross-sectional  studies,
carried  out  before  and  after  a  restructuring  of  ICUs  in  a
Norwegian  hospital  trust.
Before  the  restructuring,  four  of  the  six  hospitals  had
separate  ICUs  with  general  intensive  care  units  (G-ICUs),
and  medical  intensive  care  units  (M-ICUs).  The  other  two
hospitals  had  general  mixed  intensive  care  units  (MIX-ICUs).
Between  2009  and  2012,  three  hospitals  merged  their
G-ICUs  and  M-ICUs  into  MIX-ICUs  (restructured).  The  other
three  hospitals  maintained  their  existing  structure  of  the
ICUs  (not  restructured).
Data  collection
The  ﬁrst  survey  took  place  from  December  2008  to  February
2009  (time  1),  before  the  restructuring,  and  has  previously
been  published  (Ballangrud  et  al.,  2012).  The  second  sur-
vey  took  place  from  December  2012  to  February  2013  (time
2),  after  the  restructuring.  The  manager  of  the  unit  dis-
tributed  and  collected  the  questionnaires  (paper  version),
which  were  returned  in  sealable  envelopes.
Participants
RNs  employed  at  the  ICUs  were  invited  to  participate.
Included  in  the  sample  were  RNs  working  at  the  bedside  in
the  ICUs  for  at  least  three  months,  but  not  those  in  long-term
absence.
Variables
The  patient  safety  culture
To  measure  the  safety  culture  the  instrument  Hospital  Sur-The  aim  of  this  study  was  to  compare  changes  in  reg-
istered  nurses’  (RNs)  perception  of  the  safety  culture  in
restructured  and  not  restructured  ICUs  during  a  four-year
period.
v
A
(
d59
ructuring  of  intensive  care  units  was  associated  with  a  negative
n  restructuring,  the  management  should  be  particularly  aware
imensions  manager  expectations  and  actions  promoting  safety,
d  stafﬁng.
y  Elsevier  Ltd.  This  is  an  open  access  article  under  the  CC
ey  on  Patient  Safety  Culture  (HSOPSC)  developed  by  the
gency  for  Healthcare  Research  and  Quality  was  selected
Sorra  and  Nieva,  2004).  A  Norwegian  translated  and  vali-
ated  version  of  the  questionnaire  was  used  (Olsen,  2008).
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he  HSOPSC  measures  multiple  items  within  the  dimen-
ions  of  safety  culture,  seven  at  the  unit  level,  three  at
he  hospital  level  and  two  outcome  measures.  The  par-
icipants  considered  42  statements,  scored  on  a  ﬁve-point
ikert  scale  (1  =  strongly  disagree  to  5  =  strongly  agree,  or
 =  never  to  5  =  always).  In  addition,  the  HSOPSC  consists  of
wo  single  item  outcomes  patient  safety  grade  and  num-
er  of  events  reported  (Sorra  and  Nieva,  2004).  These  single
tem  outcomes  were  excluded  because  we  found  them  over-
apping  with  the  multiple  item  outcomes  overall  perception
f  safety  and  frequency  of  event  reporting.
The  mean  scores  were  calculated  for  each  participant  for
ach  dimension  of  the  safety  culture.  A  positive  score  was
eﬁned  as  ≥4.
Questionnaires  included  in  the  analyses  were  those  com-
leted  according  to  the  Agency  for  Healthcare  Research  and
uality  scoring  manual  (Sorra  and  Nieva,  2004).  When  less
han  50%  of  the  items  within  a  dimension  were  missing,  the
ean  value  of  the  items  responded  to  was  calculated.
articipant  characteristics
he  characteristics  of  the  participants  recorded  at  times  1
nd  2  were  as  follows:  gender;  age  (≤30;  31—40;  41—50;
1—60;  ≥61  years);  length  of  service  in  unit  (<1;  1—5;  6—10;
1—15;  16—20;  ≥21  years);  working  hours  per  week  (<20;
0—37;  >37  hours).  Additional  information  obtained  at  time
 were:  ‘‘Did  you  participate  in  the  study  of  the  safety  cul-
ure  in  2008/2009?’’  (Yes  or  no)  and  ‘‘Were  you  employed
t  the  unit  at  the  actual  time  of  the  restructuring?’’  (Yes  or
o).
thics  and  formal  requirements
he  Privacy  Ombudsman  for  Research,  representing  The
orwegian  Data  Inspectorate  approved  the  surveys.  The  par-
icipation  was  voluntary  at  both  times.  At  time  1,  the  data
ere  anonymous.  At  time  2,  the  data  were  de-identiﬁed
efore  analysis,  and  written  consent  was  given.
ata  analysis
or  comparisons  of  characteristics  between  times  1  and  2
or  the  restructured  and  not  restructured  groups,  the  exact
earson  Chi-Squared  test  and  the  exact  Mann—Whitney  U
est  were  used.  For  comparisons  of  the  dimensions  of  the
afety  culture  between  times  1  and  2,  and  restructured  and
ot  restructured,  an  Independent  Sample  t-test  was  used.
o  estimate  the  effect  of  the  restructuring  on  the  safety
ulture,  we  used  a  multiple  linear  regression.  The  covari-
tes  were  gender,  age,  length  of  service  in  the  unit,  working
ours  per  week,  time,  restructuring  and  the  interaction
etween  time  and  restructuring.  The  interaction  coefﬁcient
 between  time  and  restructuring  represents  the  effect  of
he  change  in  the  safety  culture.  A  negative  B  means  that  the
estructured  group  reported  a  less  favourable  development
rom  time  1  to  2  than  those  not  restructured.  It  was  not  pos-
ible  to  follow  each  person  from  time  1  to  2.  For  this  reason,
he  observations  were  analysed  as  independent.  Normality
f  residuals  was  assessed  by  visual  inspection  of  Q—Q  plots.
wo-sided  p-values  <0.05  were  considered  signiﬁcant,  and
A
t
a
tA.  Viﬂadt  et  al.
5%  conﬁdence  intervals  (CI)  are  reported  where  relevant.
o  analyse  the  data,  SPSS  18  was  used.
esults
haracteristics
he  response  rates  at  times  1  and  2  were  217/302  (72%;
ange  between  the  ICUs  from  50%  to  93%),  and  145/289
50%;  range  between  the  ICUs  from  34%  to  88%)  respec-
ively.  Twenty-nine/67  (43%)  RNs  in  the  restructured  group
nd  20/54  (37%)  RNs  in  the  not  restructured  group  partici-
ated  in  both  surveys.  In  the  restructured  group  73/76  (96%)
ad  been  working  in  the  unit  at  the  time  of  restructuring.
ig.  1  shows  a  ﬂowchart  of  the  participants.
The  only  differences  between  the  groups  were  at  time
,  where  the  restructured  group  reported  a  longer  length
f  service  in  the  unit  than  the  not  restructured  group  (data
ot  shown).  In  the  restructured  group,  the  age  of  the  RNs
as  higher  and  their  length  of  service  in  the  unit  longer  at
ime  2  than  at  time  1.  There  were  no  differences  in  the
articipants’  characteristics  for  the  not  restructured  group
etween  times  1  and  2.  Table  1  gives  the  participants’  char-
cteristics.
nivariable  analysis  of  the  patient  safety  culture
t  time  1,  the  group  that  was  to  be  restructured  reported
 statistically  signiﬁcant  higher  score  than  those  not  to  be
estructured  for  three  of  the  dimensions  within  the  unit
evel:  manager  expectations  and  actions  promoting  safety
mean  difference  0.21,  CI:  0.04—0.39,  p  =  0.019),  teamwork
ithin  hospital  units  (mean  difference  0.24,  CI:  0.09—0.39,
 = 0.002)  and  stafﬁng  (mean  difference  0.18,  CI:  0.03—0.34,
 = 0.023).  At  time  2,  the  restructured  group  reported  a  sta-
istically  signiﬁcant  lower  score  than  the  not  restructured
roup  for  almost  all  of  the  dimensions  of  the  safety  cul-
ure,  except  hospital  handoffs  and  transitions  (data  not
hown).
From  time  1  to  2,  the  restructured  group  reported  a  less
ositive  development  for  the  culture  dimensions  manager
xpectations  and  actions  promoting  safety  and  teamwork
ithin  hospital  units, than  the  not  restructured  group.  The
ot  restructured  group  reported  a  positive  development  for
lmost  all  of  the  culture  dimensions.  The  major  improve-
ents  were  shown  for  the  dimensions  manager  expectations
nd  actions  promoting  safety, teamwork  within  hospital
nits,  stafﬁng  and  hospital  management  support  for  safety.
issing  data  for  the  dimensions  of  the  safety  culture  were
—2.2%,  mean  0.74%.  Table  2  gives  the  mean  score  for  the
afety  culture  in  the  two  surveys,  with  comparisons  between
imes  1  and  2  for  the  restructured  and  not  restructured
roup.
he  restructuring  and  patient  safety  culture negative  regression  coefﬁcient  B  for  interaction
ime*restructuring  means  that  restructuring  at  the  ICUs  was
ssociated  with  a  less  favourable  change  in  the  safety  cul-
ure.  The  dimensions  of  the  safety  culture  most  vulnerable
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Time 1 (2008/9) Time 2 (2012/13)
203=n
Registered nurses 
invited to participate 
 n=289 
Registered nurses 
invited to participate 
 n=194 
To be restructured
  n=108 
Not to be 
restructured 
  n=175 
Restructured
  n=114 
Not restructured 
n=54
Did not respond 
  n=29 
Did not respond 
    n=95 
Did not respond 
  n=48 
Did not respond 
n=2
Incomplete 
questionnaires
              n=1 
Incomplete 
questionnaire
  n=138/194 (71%) 
Included
  n=79/108 (73%) 
Included
  n=79/175 (45%) 
Included
  n=66/114 (58%) 
Included
  n=217/302 (72%) 
Included
  n=145/289 (50%): 
Included
cipanFigure  1  Partifor  restructuring  were  all  within  unit  level:  manager  expec-
tations  and  actions  promoting  safety, teamwork  within
hospital  units  and  stafﬁng.  The  effect  of  restructuring  on
the  different  dimensions  of  the  safety  culture  is  presented
i
c
w
f
Table  1  Participants’  characteristics.
Characteristics  Restructured,  n  =  217  
Time  1,  n  =  138 Time  2,  n  =
Gender Female  121  (90.3)  71  (91.0)  
Male 13  (9.7)  7  (9.0)  
Total 134  78  
Age ≤30 years  11  (8.0)  2  (2.6)  
31—40 years  32  (23.2)  11  (14.1)  
41—50 years  57  (41.3)  29  (37.2)  
51—60 years  37  (26.8)  32  (41.0)  
≥61 years  1  (0.7)  4  (5.1)  
Total 138  78  
Length of  service
in  the  unit
<1  years  16  (11.6)  1  (1.3)  
1—5 years  28  (20.3)  11  (13.9)  
6—10 years  32  (23.2)  14  (17.7)  
11—15 years  22  (15.9)  15  (19.0)  
16—20 years  21  (15.2)  14  (17.7)  
≥21 years  19  (13.8)  24  (30.4)  
Total 138  79  
Working hours
per  week
<20  hours  2  (1.5)  2  (2.5)  
20—37 hours  125  (91.2)  72  (91.1)  
>37 hours  10  (7.3)  5  (6.3)  
Total 137  79  
Exact Pearson Chi-Squared test for gender, else exact Mann—Whitney Uts  in  the  study.n  Table  3. Fig.  2  shows  the  dimensions  of  the  safety
ulture  most  vulnerable  to  restructuring.  Furthermore,
orking  hours  per  week  was  shown  to  be  of  importance
or  particularly  the  dimension  organisational  learning
Not  restructured,  n  =  145
 79 p-Value  Time  1,  n  =  79  Time  2,  n  =  66  p-value
71  (92.2)  57  (90.5)
6  (7.8)  6  (9.5)
1.000  77  63  0.768
5  (6.4)  0
18  (23.1)  16  (25.4)
30  (38.5)  24  (38.1)
23  (29.5)  15  (23.8)
2  (2.6)  8  (12.7)
0.001  78  63  0.255
5  (6.5)  3  (4.6)
16  (20.8)  17  (26.2)
13  (16.9)  9  (13.8)
21  (27.3)  12  (18.5)
12  (15.6)  11  (16.9)
10  (13.0)  13  (20.0)
<0.001  77  65  0.635
1  (1.3)  2  (3.1)
71  (91.0)  59  (90.8)
6  (7.7)  4  (6.2)
0.671  78  65  0.560
 test.
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Table  2  The  patient  safety  culture,  with  comparisons  between  the  groups.
Dimension  of  the
safety  culture
Restructured,  n  =  217  Not  restructured,  n  =  145
Time  1
(n  =  138)
mean  (SD)
Time  2
(n  =  79)
mean  (SD)
Mean
difference
(time  2—1)
95%  CI  of
the
difference
p-Value  Time  1
(n  =  79)
mean  (SD)
Time  2
(n  =  66)
mean  (SD)
Mean
difference
(time  2—1)
95%  CI  of
the
difference
p-Value
Outcome  3.17  (0.45)  3.20  (0.52)  0.03  −0.10,  0.16  0.652  3.15  (0.57)  3.52  (0.59)  0.37  0.17,  0.56  <0.001
Overall perception  of
safety
3.69  (0.50)  3.60  (0.65)  −0.09  −0.26,  0.08  0.285  3.64  (0.59)  3.93  (0.59)  0.29  0.10,  0.49  0.004
Frequency of  event
reporting
2.66  (0.69)  2.81  (0.67)  0.15  −0.04,  0.34  0.128  2.67  (0.85)  3.10  (0.80)  0.43  0.15,  0.70  0.003
Unit level  3.75  (0.39)  3.64  (0.43)  −0.11  −0.22,  0.01  0.062  3.68  (0.45)  3.99  (0.45)  0.30  0.16,  0.45  <0.001
Manager expectations
and  actions
promoting  safety
3.92  (0.58)  3.76  (0.50)  −0.17  −0.32,  −0.01  0.034  3.71  (0.72)  4.15  (0.65)  0.44  0.22,  0.67  <0.001
Organisational
learning and
continuous
improvement
3.43  (0.62)  3.36  (0.63)  −0.07  −0.25,  0.10  0.414  3.50  (0.62)  3.58  (0.67)  0.08  −0.13,  0.29  0.459
Teamwork within
hospital  units
4.15  (0.51)  3.81  (0.59)  −0.34  −0.49,  −0.19  <0.001  3.91  (0.56)  4.22  (0.44)  0.31  0.14,  0.48  <0.001
Communication
openness
3.77 (0.56)  3.66  (0.54)  −0.11  −0.27,  0.04  0.142  3.75  (0.53)  3.99  (0.59)  0.24  0.06,  0.42  0.011
Feedback and
communication
about  error
3.19  (0.79)  3.40  (0.83)  0.21  −0.01,  0.43  0.067  3.35  (0.87)  3.77  (0.81)  0.42  0.13,  0.70  0.004
Nonpunitive response
to error
3.99  (0.55)  3.88  (0.65)  −0.12  −0.28,  0.04  0.159  3.98  (0.61)  4.17  (0.60)  0.19  −0.01,  0.39  0.058
Stafﬁng 3.75  (0.48)  3.64  (0.48)  −0.11  −0.25,  0.02  0.095  3.57  (0.61)  4.02  (0.53)  0.45  0.26,  0.64  <0.001
Hospital level  3.23  (0.40)  3.34  (0.40)  0.11  0.00,  0.22  0.051  3.27  (0.55)  3.54  (0.49)  0.27  0.10,  0.44  0.002
Hospital management
support  for  safety
2.91  (0.63)  3.04  (0.68)  0.13  −0.05,  0.31  0.162  2.92  (0.89)  3.42  (0.65)  0.50  0.24,  0.76  <0.001
Teamwork across
hospital  units
3.23  (0.48)  3.34  (0.45)  0.12  −0.01,  0.25  0.075  3.27  (0.58)  3.52  (0.55)  0.26  0.07,  0.44  0.008
Hospital handoffs  and
transitions
3.53  (0.46)  3.63  (0.42)  0.09  −0.03,  0.22  0.147  3.59  (0.52)  3.67  (0.52)  0.08  −0.09,  0.25  0.348
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Table  3  The  effect  of  restructuring  on  the  patient  safety  culture.
Multiple  linear  regression  analyses
Dimensions  of  the  patient  safety  culture
(dependent  variables)
The  effect  of  the  restructuring
n  B  95%  CI  p-Value
Outcome  342  −0.357  −0.584  to  −0.131  0.002
Overall perception  of  safety 348  −0.395  −0.645  to  −0.145  0.002
Frequency of  event  reporting 342  −0.304  −0.628  to  0.019  0.065
Unit level 348  −0.446 −0.631  to  −0.261 <0.001
Manager expectations  and  actions  promoting
safety
346  −0.675 −0.943  to  −0.406 <0.001
Organisational  learning  and  continuous
improvement
345  −0.196  −0.470  to  0.078  0.161
Teamwork within  hospital  units 348  −0.667  −0.898  to  −0.435  <0.001
Communication  openness 346  −0.400  −0.647  to  −0.154  0.002
Feedback and  communication  about  error 344  −0.228  −0.589  to  0.132  0.213
Nonpunitive  response  to  error 346  −0.363 −0.624  to  −0.101  0.007
Stafﬁng 348  −0.587  −0.817  to  −0.357  <0.001
Hospital level  346  −0.198  −0.391to  −0.005  0.044
Hospital management  support  for  safety  340  −0.439  −0.742  to  −0.137  0.005
Teamwork across  hospital  units  347  −0.164  −0.386  to  0.057  0.146
Hospital handoffs  and  transitions  345  −0.011  −0.219  to  0.197  0.920
The effect is the difference between the restructured and not restructured ICUs in the change of the safety culture from time 1 to time 2.
urs p
 the s
n
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eCovariates were gender, age, length of service in the unit, work ho
(time*restructured). Dependent variables were the dimensions of
and  continuous  improvement  (B  =  0.348,  CI:  0.118—0.577,
p  =  0.003),  presented  in  online  additional  ﬁle  1.
Supplementary  Additional  File  1  related  to  this
article  can  be  found,  in  the  online  version,  at
http://dx.doi.org/10.1016/j.iccn.2015.06.004.
DiscussionIn  this  study,  the  restructuring  of  ICUs  showed  an
unfavourable  impact  on  the  safety  culture.  The  RNs  at  the
restructured  group  reported  a  less  positive  development  of
the  safety  culture  than  those  not  restructured.
r
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Figure  2  The  dimensions  of  the  safety  culture  sher week, time and restructured. The predictor was restructuring
afety culture and the overall outcome, unit- and hospital level.
The  dimensions  of  the  safety  culture  that  were  most  vul-
erable  to  the  restructuring  were  all  within  the  unit:  level
anager  expectations  and  actions  promoting  safety,  team-
ork  within  hospital  units  and  stafﬁng.
Manager  expectations  and  actions  promoting  safety
efers  to  a  manager  who  gives  positive  feedback  for  sat-
sfactory  practice,  considers  safety  improvements,  never
xpects  anyone  to  work  faster  when  busy  or  overlooks
ecurring  safety  problems  (Sorra  and  Nieva,  2004).  In
his  study,  the  RNs  in  the  restructured  group  reported  a
egative  development  of  the  manager  promotion  of  safety,
n  contrast  to  those  not  restructured.  They  reported  less
own  to  be  most  vulnerable  to  restructuring.
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eedback  concerning  suggestions  for  safety  improvements,
nd  the  need  to  work  faster  when  busy.  This  ﬁnding  can  be
xplained  by  the  increased  stress  and  additional  responsi-
ilities  for  the  manager  during  the  restructuring.  In  studies
f  the  hospital  setting  in  Canada  and  US,  the  RNs  reported  a
ecreased  support  from  the  management  concerning  daily
roblems,  procedures  and  lack  of  feedback  and  positive
ewards  when  restructuring  (Aiken  et  al.,  2001;  Spence
aschinger  et  al.,  2001).  The  importance  of  the  manager’s
romotion  of  safety  has  been  highlighted  (Corrigan  et  al.,
001,  p.  111—44),  as  well  as  the  manager’s  opportunity  to
nﬂuence  the  outcome  of  the  restructuring  (Salmela  et  al.,
013).
Teamwork  within  hospital  unit  implies  an  efﬁcient  team-
ork  where  people  support  and  respect  each  other  (Sorra
nd  Nieva,  2004).  A  review  demonstrated  that  a  well  func-
ioning  teamwork  is  essential  to  ensure  the  patient  safety
Manser,  2009).  In  this  study,  the  restructuring  had  a  neg-
tive  impact  on  the  teamwork  culture.  The  RNs  in  the
estructured  group  reported  a  decreased  perception  of  the
eamwork  culture  with  a  weaker  cooperation  and  a  lesser
pportunity  to  help  each  other  than  those  not  restructured.
his  negative  development  of  the  teamwork  culture  can
e  explained  by  the  merging  of  units  where  existing  teams
ere  split  up,  and  new  ones  established.  The  development
f  new  and  well-functioning  teams  implies  teamwork  skills
uch  as  leadership,  situation  monitoring,  mutual  support
nd  communication,  described  in  TeamSTEPPSTM (Agency
or  Healthcare  Research  and  Quality,  2014;  King  et  al.,
008).
Stafﬁng  refers  to  a  manageable  workload  with  sufﬁ-
ient  use  of  staff  to  ensure  the  quality  of  care  (Sorra  and
ieva,  2004).  This  dimension  appeared  to  be  vulnerable
o  restructuring,  where  the  RNs  in  the  restructured  group
ere  most  concerned  about  the  stafﬁng  at  time  2.  Despite
he  less  favourable  development  of  the  restructured  group’s
erceptions  of  stafﬁng,  it  looks  like  they  withstood  the
estructuring,  as  the  RNs  were  getting  older  and  the  length
f  service  was  longer  at  time  2.  The  RNs  in  the  not  restruc-
ured  group  became  more  satisﬁed  with  the  stafﬁng  during
he  study  period.  There  were  no  differences  in  RNs  age
nd  length  of  service  in  the  unit  between  times  1  and  2,
hich  can  indicate  a  replacement  of  some  of  the  employees
etween  the  two  surveys.
Furthermore,  the  independent  variable  ‘‘working  hours
er  week’’  demonstrated  an  impact  on  some  of  the
afety  culture  dimensions  when  restructuring  (Additional
le  1),  in  particular  the  organisational  learning,  which
mplies  activities  to  improve  practice,  learning  from  mis-
akes  and  evaluating  improvements  (Sorra  and  Nieva,
004).  This  result  might  imply  that  RNs  working  full-
ime  are  carriers  of  continuity  in  terms  of  learning  and
mprovements  when  restructuring.  However,  the  results
ust  be  interpreted  with  caution  considering  few  partici-
ants  working  less  than  20  hours  or  more  than  37  hours  per
eek.
This  study  has  shown  that  breaking  up  an  environment  can
nﬂuence  the  safety  culture  1—4  years  after  the  change.  A
anadian  survey  found  a  decreased  perception  of  the  quality
f  care  among  RNs  when  restructuring  in  acute  care,  which
mproved  seven  years  after  the  restructuring  started  (Way
t  al.,  2005).
o
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nA.  Viﬂadt  et  al.
mplications  for  practice
uring  the  restructuring  of  ICUs,  the  management  should  pay
ttention  to  changes  in  the  safety  culture,  particularly  on
anager  expectations  and  actions  promoting  safety,  team-
ork  within  hospital  units  and  stafﬁng.
The  restructuring  process  results  in  an  increased  work-
oad  for  the  manager.  Allocation  of  change  management
upport  and  additional  staff  can  be  supportive  for  the  man-
ger  during  the  restructuring,  in  order  to  maintain  patient
afety.  A  well-functioning  teamwork  is  of  importance  for
atient  safety.  During  restructuring,  allocation  of  resources
o  maintain  and  establish  well-functioning  teams  can  con-
ribute  to  ensuring  the  quality  of  care.
trengths  and  limitations
 limitation  of  this  study  was  the  low  response  rate
145/289,  50%)  at  time  2,  where  the  restructured  group  had
 lower  participation  (79/175,  45%)  than  the  not  restruc-
ured  group  (66/114,  58%).  The  low  response  rate  at  time  2
ay  increase  the  risk  of  response  bias  and  thus  reduce  the
alidity.
With  regards  to  the  aim  of  the  study,  several  other  factors
han  restructuring  may  have  inﬂuenced  the  safety  culture.
he  merging  of  units  also  involved  a change  in  the  patient
roups.  We  have  studied  the  impact  of  the  restructuring
n  the  patient  safety  culture,  and  not  the  outcome  for  the
atients,  which  might  have  been  even  better.
When  investigating  changes  over  time,  it  is  an  advantage
o  measure  the  same  individuals  (Clarke,  2006).  Since  the
urvey  at  time  1  was  anonymous,  there  was  no  opportunity
o  follow  each  person  from  times  1  to  2.  This  can  have  inﬂu-
nced  the  differences  in  the  score  for  the  safety  culture
etween  the  groups  at  times  1  and  2.
However,  the  results  of  this  study  may  be  valid  beyond
his  hospital  trust.  Merging  of  ICUs  is  described  as  a  natural
onsequence  of  the  development  within  intensive  care.  The
Ns  and  the  ICUs  are  representative  for  an  average  ICU  in  a
orwegian  hospital.  Within  intensive  care,  well-functioning
eamwork  is  particularly  important.  The  impact  of  restruc-
uring  on  teamwork  culture  can  be  of  importance  for  these
nits.
onclusion
n  this  study,  the  restructuring  had  a  negative  impact  on  the
afety  culture.  When  planning  and  accomplishing  restructur-
ng  it  is  important  to  draw  attention  to  the  safety  culture,
articularly  towards  the  manager  expectations  and  actions
romoting  safety,  teamwork  within  hospital  units  and
tafﬁng  sufﬁcient  to  maintain  satisfactory  patient  safety.
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